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1. SCOPE

1.1 Scope. This requirement defines the nmechanical
electrical, and electronic characteristics for a RF Voltneter.
This equipnent is intended to be used by Navy personnel in

shi pboard and shorebased | aboratories to calibrate anplitudes from
RF mllivolt signal sources between 10 kHz and 1.2 Ghz. For the
purposes of this requirenent, the RF Voltneter shall be referred
to as the RFVM

2. APPLI CABLE DOCUMENTS

2.1 Controlling Specifications. M L-T-28800, “Mlitary
Specification, Test Equipnment for use with Electrical and
El ectronic Equi pnment, General Specification for,” and all

docunents referenced therein of the issues in effect on the date
of this solicitation shall forma part of this requirenent.

3. REQUI REMENTS

3.1 General . The RFVM shall conform to Type 11, Class 5,
Style E requirenents as specified in ML-T-28800 for Navy
shi pboard and shorebased use as nodified bel ow. the use of
material restricted for Navy use shall be governed by M L-T-28800.

3.1.1 Design and Construction. The RFVM design and construction
shall neet the requirenents of ML-T-28800 for Type Il equi pnent.

3.1.2 Power Requirenents. The RFVM shall operate froma source
of 103.5V to 126.5V at 60 Hz + 5% single phase input power as
specified in M L-T-28800.

3.1.2.1 Fuses or Circuit Breakers. Fuses or circuit breakers
shall be provided. |If circuit breakers are used, both sides of
the power source shall be automatically disconnected from the
equi prent in the event of excessive current. |If fuses are used,

only the line side of the input power line, as defined by ML-C
28777, shall be fused. Fuses or circuit breakers shall be readily
accessi bl e.

3.1.2.2 Power Connections. The requirenments for power source
connections shall be in accordance with ML-T-28800 with a 6 foot
(1.8 M mninum|length cord.

3.1.3 Di nensions and Wi ght . Maxi mum di nensi ons shall not
exceed 19 inches (48.3 cn) in width, 6 inches (15.2 cn) in height,
and 17 inches (43.2 cn) in depth. The weight shall not exceed 20
pounds (9.1 kg).

3.1. 4 Lithium Batteries. Per ML-T-28800, lithiumbatteries are
prohi bited wi thout prior authorization. A request for approva
for the use of lithiumbatteries, including those encapsulated in
integrated circuits, shall be submtted to the procuring activity
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at the time of subm ssion of proposals. Approval shall apply only
to the specific nodel proposed.

3.2 Envi ronmental Requi renments. The RFVM shall neet the
environnmental requirenents for a Type II, Class 5, Style E
equi pnent with the deviations specified bel ow

3.2.1 Tenperature and Hum dity. The RFVM shall neet the
condi tions bel ow

Tenper at ur e (Qg_ Rel ative Humdity (9
Qper ati ng 18 to 30 75
Non- oper at i ng -40 to 70 Not Controlled
3.2.2 El ectromagnetic Conpatibility. The el ectromagnetic

conpatibility requirements of ML-T-28800 are limted to the
follow ng areas: CEO1, CEO3, CSO01, CS02, CS06, REO1, REO2, (14
kHz to 1 GHz), and RS03.

3.3 Reliability. Type Il reliability requirements are as
specified in M L-T-28800.

3.3.1 Calibration lInterval. The RFVM shall have an 85% or
greater probability of remaining within tolerances of all
requirenments at the end of a 12 nonth peri od.

3.4 Mai nt ai nability. The RFVM shall neet the Type II
mai ntai nability requirenments as specified in ML-T-28800 except
the | owest discrete conponent shall be defined as a repl aceable
assenbly. Certification tinme shall not exceed 60 m nutes.

3.5 Performance Requirenents. The RFVM shall provide the
follow ng capabilities as specified bel ow Unl ess ot herw se
i ndicated, all requirenents shall be net followng a 30-m nute
war m up peri od.

3.5.1 Measur enent Range. The RFVM shall be capable of the
foll ow ng neasurenents over 8 ranges each:

Functi on\
Measurenent Units Range Ref erence
114 0.2 to 3000 NA
dBnv -10 to +70 0 dB=1nV
dBvV -70 to +10 0dB=1V
dBm -57 to +23 0 dBm= 1 nW across 50 ohns
dBr O0to £ 80 any val ue from
-99.99 dB to +99.99 dB
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The RFVM vol tage range shall be extended to 300V with the use of a
100: 1 vol tage divider which shall be furnished as an accessory.
The vol tage divider shall operate from50 kHz to 700 MHz.

3.5.2 D spl ay Resol uti on. The resolution of the RFVM shall be
at least 0.01 dB or 0.1 %of voltage range.

3.5.3 Frequency Range. The RFVM shall neet the required
performance over a frequency band of 10 kHz to 1.2 Ghz, except
wher e specified.

3.5.4 Measurenent Uncertainty. The RFVM neasurenent uncertainty
shal | not exceed the follow ng over the tenperature range of 21 9C
to 25 OC

3.5.4.1 Basic Uncertainty. The basic uncertainty of the RFVM
wi t hout external probes shall not exceed the follow ng:

Vol t age Range Uncertainty
0.2mMmtolnmv + 3.0%rdg £ 3 digits
>1 nvVto 3 v + 2.0%rdg £ 2 digits

>3 nV to 3000 nV + 1.0%rdg £ 1 digits

dBm Range dBnV_Range dBV Range Uncertainty (dBm dBnV, dBV

-57 to -47 -10 to 0O -70to -60 + 0.53
-47 to -37 O0to +10 -60 to -50 + 0. 36
-37 to +23 +10 to +7/0 -50 to +10 + 0.30

3.5.4.2 Additional Probe Uncertainty. The additional uncertainty
added by the 50 ohm term nated BNC probe or high frequency tee
adapt er descri bed as accessories in paragraph 3.8 shall not exceed
t he foll ow ng:

Fr equency m dBV, dBnV, dBm
10 kHz to 100 MHz + 1% rdg 0.09 dB
>100 MHz to 1 GHz + 3% rdg 0.26 dB
>1 Gz to 1.2 Ghz + 7% rdg 0. 63 dB
3.5.4.3 Addi ti onal Di vider Uncertainty. The additional

uncertainty added by the 100: 1 probe voltage divider described as
an accessory in paragraph 3.8 shall not exceed (1 + f 4, / 200)%

over the frequency range of 50 kHz to 700 MHz.

3.5.5 50 Ohm Term nated BNC Probe and Tee VSWR  The maxi mum VSWR
of the RFVM 50 ohmterm nated probe adapter and the high frequency
tee adapter described in paragraph 3.8 shall not exceed the
fol | ow ng:
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Fr equency Range 50 ohm BNC | nput
10 kHz to 300 M >1. 05
>300 MHz to 1 GHz >1.10
>1 GHz to 1.2 CGhz >1.15

3.5.6 Wavef orm Response. Voltage indication shall be True RVS
at 30 nV and bel ow.

3.5.7 D spl ay. The display shall be at least a 3 1/2 digit
di splay and shall read either in mllivolts or in dBrelative to 1
nmy, 1.0 V or to 1 nW An analog neter shall indicate voltage

| evel s for peaking or nulling purposes.

3.5.8 Aut or angi ng. The RFVM shall provide autoranging and a
hol d-range functi on.

3.5.9 DC Recorder Qutput. A rear panel DC output shall supply
an analog voltage that is linear with voltage over each decade
range in the nmV node. For the dB nodes, the output sensitivity
shall be 1.0 volts per 10 dB change of input to the RFVM over the
80 dB range. For dBm node, 8 volts output shall indicate 0.0 dBm
input to the RFVM

3.5.10 Auto Zero. The RFVM shall provide a front panel switch to
activate an automatic zero node. This function shall zero offsets
of each range and automatically correct all subsequent readi ngs.

3.6 Operating Requirenents. The RFVM shall provide the
follow ng operating capabilities.

3.6.1 Front Panel Control Requirenents. Al nobdes and functions
shall be operable using front panel controls. The |ocations and
| abeling of indicators, controls, and switches shall provide for
maxi mum clarity and easily understood operation w thout reference
to tables, charts, or flow di agrans.

3.6.2 Programmability. All nodes and functions shall be fully
remotely programmble via the |EEE-488.1 instrunentation bus.
When operating the RFVM via renpote progranm ng, all front panel
controls shall be disabled, except for the on/off switch and the
Renot e/ Local sw tch

3.6.3 Error Correction. During calibration, the RFVM shal

provide the capability to accept and store corrections for all
measur enent devi ations from nom nal conditions. This correction
capability shall be operational fromthe front panel control and
over the | EEE-488 bus. The RFVM shall be capabl e of changi ng any
calibration factor or other correction data stored in nmenory of
the RFVM wi t hout renoval of any nenory circuits or devices. Wen
the RFVMis operated within its calibration period, it shall neet
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all the specified performance requirenents w thout requiring the
additional entry of any calibration factor or other correction
data by the operator, including correction data entered by an
instrument controller.

3.6.4 Self-Test. The RFVM shall be capable of determning if
the instrunent is operationally ready when powered up, and be
capabl e of diagnosing and isolating faulty field replaceable
modul es.  Wien the RFVM is powered up, an autosequenced i nternal
operation test shall be perforned.

3.6.5 | EEE Interface. The RFVM shall have an |EEE-488.1
interface connector with the follow ng capabilities: SH1, AH1,
T6, L4, SR1, RL1, DT1. Serial poll capability shall be provided.

3.7 Manual . At least two copies of an operation and
mai nt enance manual shall be provided. The manual shall neet the
requirenments of ML-M 7298.

3.7.1 Calibration Procedure. The manual shall provide a RFVM
calibration procedure in accordance with M L-M 38793.

3.8 Accessories. The follow ng accessories shall be provided
with each RFVM

3.8.1 One power cable in accordance with MVL-T-28800 wth
m ni mum | ength of 6 feet (1.8 nj.

3.8.2 One three foot (1 M mninmumlength probe/cable, to be used
in conjunction with the follow ng probe tips and adapters.

3.8.3 One 50 ohm term nated BNC fermal e adapter to be used in
conjunction with the probe/cable and following 100:1 voltage
di vi der.

3.8.4 One high frequency probe tee adapter with N type female
connectors to adapt the probe/cable to a 50 ohm system

3.8.5 One probe tip with ground clip to be used in conjunction
with the probe/cable and the follow ng 100:1 voltage divider with
a frequency range of at |east 100 Mz.

3.8.6 One unterm nated BNC fenale adapter to be used in
conjunction with the probe/cable and followi ng 100:1 voltage
di vi der.

3.8.7 One 100:1 voltage divider to be used in conjunction wth
t he probe/cable and ot her probe tips and probe adapters.



